From: Glenn. Craig on behalf of Craig R. Glenn

To: Dan Chang; Joanna Seto

Cc: Bob Whittier; Albright, David; Rumrill, Nancy; Watson Okubo; Aly |. El-Kadi; Henrieta Dulaiova; Meghan Dailer;
Joe Fackrell

Subject: Fwd: LAHAINA GROUNDWATER TRACER STUDY MOD 4 - myGRANT Doc ID 52046

Date: Monday, February 04, 2013 12:04:35 PM

Attachments: .msa

Dear Joanna and Dan,

Attached is the UH Lahaina Project Phase 1l Modification 4 request submitted to HSDOH Safe Water Drinking
Branch. Can you perhaps provide some time frame as to when we might be able to get started on this aspect of the
work? 1t would be very advantageous all the way around if we could begin our first sampling on 2/25/13, when
Watson Obuko is completing his.

Thanks very much!
Craig

Craig R. Glenn, Professor

Department of Geology and Geophysics

School of Ocean and Earth Science and Technology

1680 East West Rd POST 701 jHonolulu, HI 96822
glenn@soest.hawaii.edu |Office 808-956-2200|Cell 808-394-5155
www.soest.hawaii.edu/GG/FACULTY/glenn

Begin forwarded message:

> From: Naomi Mitake <mitake@hawaii.edu>

> Subject: LAHAINA GROUNDWATER TRACER STUDY MOD 4 - myGRANT Doc ID 52046
> Date: February 4, 2013 9:18:43 AM HST

> To: "glenn@soest.hawaii.edu” <glenn@soest.hawaii.edu>, Robyn Honnaka <honnaka@hawaii.edu>
>

> Good Morning:

>

> Please find attached a PDF copy of your proposal with a signed cover page for transmittal to the sponsor.
>

> Thank you,

> Naomi

>

> Naomi Mitake

> Grants Specialist

>

> University of Hawai‘i, Office of Research Services

> Manoa Service Center

> Mailing Address: 2440 Campus Road, Box 368

> Physical Address: 2425 Campus Road, Room 1

> Honolulu, HI 96822

> Phone: (808) 956-3105

> Fax: (808) 956-9081

> Email: mitake@hawaii.edu
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Dear Joanna and Dan,
Attached is the UH Lahaina Project Phase II Modification 4 request submitted to HSDOH Safe Water Drinking Branch.  Can you perhaps provide some time frame as to when we might be able to get started on this aspect of the work?  It would be very advantageous all the way around if we could begin our first sampling on 2/25/13, when Watson Obuko is completing his.


Thanks very much!
Craig



Craig R. Glenn, Professor
Department of Geology and Geophysics
School of Ocean and Earth Science and Technology
1680 East West Rd POST 701 │Honolulu, HI 96822
glenn@soest.hawaii.edu │Office 808-956-2200│Cell 808-394-5155
www.soest.hawaii.edu/GG/FACULTY/glenn 


















Begin forwarded message:

From: Naomi Mitake <mitake@hawaii.edu>

Subject: LAHAINA GROUNDWATER TRACER STUDY MOD 4 - myGRANT Doc ID 52046

Date: February 4, 2013 9:18:43 AM HST

To: "glenn@soest.hawaii.edu" <glenn@soest.hawaii.edu>, Robyn Honnaka <honnaka@hawaii.edu>


Good Morning:
 
Please find attached a PDF copy of your proposal with a signed cover page for transmittal to the sponsor.
 
Thank you,
Naomi
 
Naomi Mitake
Grants Specialist
 
University of Hawai‘i, Office of Research Services
Mānoa Service Center
Mailing Address: 2440 Campus Road, Box 368
Physical Address: 2425 Campus Road, Room 1
Honolulu, HI 96822
Phone: (808) 956-3105
Fax: (808) 956-9081
Email: mitake@hawaii.edu
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LAHAINA GROUNDWATER TRACER STUDY, PHASE II - MODIFICATION 4
(2/15/13 —6/30/13)

As part of this modification we are requesting that the due date for the draft report be extended to
April 15, 2013 and that the due date for the final report be extended until June 30, 2013. We
request this extension; (1) to accommodate the new data that is to be collected, (2) accommodate
the availability of key personnel for analysis, synthesis and writing, and, and (3) to allow more
time for the stake holders to review the draft report.

Statement of Work
Task 8 - Collection of Coastal Monitoring Well Samples

The University of Hawaii (UH) shall sample four monitoring wells located at the Starwood
Resorts at Kaanapali, Maui, Hawaii. This shall be done once per month for three months starting
February 2013 or when this contract modification is executed, whichever comes later. Field data
collected during sampling will include depth to water, specific electrical conductivity, pH and
oxygen. The samples collected shall be analyzed for Fluorescein (FLT) and Sulpho-Rhodamine-
B (SRB) by UH, and for nitrate plus nitrite, ammonia nitrogen, and total nitrogen phosphorous
by HDOH. Samples collected from these wells on July 31, 2012 showed the presence of
Fluorescein in three wells. Also, elevated fluorescence at a wavelength slightly shorter than that
of SRB in two wells indicated the possible presence of Deaminoalkylated Sulpho-Rhodamine-B
(DA-SRB). Two samples were collected from each well. The first sample (designated at #1) was
collected by carefully lowering a bailer to just below the water surface to prevent mixing of the
water in the well bore. This sample thus represents collection from the top of the water table
prior mixing of the well water prior by purging. The well was then purged a minimum of three
well volumes prior to collecting the second sample (designated as #2). Table 1 shows the
temperature and dye fluorescence measured at the monitoring wells. Two wells, Well 2 (Sample
1) and Well 6 (Sample 1) had SRB fluorescence greater than the method detection limit of 0.05
ppb. Figure 1 shows slightly elevated fluorescence peaks for these wells at about 570
nanometers (nm), 10 nm shorter than the wavelength of the peak SRB fluorescence. This could
possibly be due SRB degrading to DA-SRB. As Table 1 shows four of the ten samples collected
had FLT fluorescence greater than the method detection limit of 0.11 ppb. Sample 2 from Well 6
showed strong fluorescence in the FLT wavelength. The data collected will better define the
spatial extent of the dye plumes and the data will be reviewed for tends that can help characterize
the nature of the inland portion of the plume relative to that of the plume at the submarine
springs. As part of this task, an addendum to the Work Plan will be submitted prior to the first
sampling event that will detail the well locations and sampling procedures and the well
construction details that we have available.

Task 9 — Evaluation of Samples for Deaminoalkylated Sulpho-Rhodamine-B (DA-SRB)

More than a year has elapsed since SRB was introduced into Injection Well 2. This prolonged
residence time in an organic rich environment could result in deaminoalkylation of this dye
manifest as fluorescence at a wavelength shorter than the expected 584 nm. At least twenty-five
percent of all submarine spring samples collected after September 30, 2012 will be evaluated for
DA-SRB by performing a synchronous scan at an excitation wavelength from 400 to 600
nanometers (nm). The emission fluorescence will be measured at the excitation wavelength plus
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20 nm. In addition to scanning newly collected samples at least 30 archived samples will be
scanned for DA-SRB. The scans will be evaluated for any lack of symmetry in the FLT
fluorescence indicating the possible presence of DA-SRB.

Task 10 — Tracer Test Interpretation

Interpretation and analysis of the tracer test study will include qualitative and quantitative
interpretations. The primary basis of this interpretation will be analysis of the breakthrough
curve(s). The principle conclusions that will be made are the effluent time of travel from the
injection well to the coastal discharge zones and the effluent flux being discharged near shore.
The concentrations will then be merged with seep discharge rates measured with a Doppler flow
field meter to calculate the total flux of dye from each monitored seep. Also considered will be
that tracer retarded in the formation, which is expected to result in a “trailing edge” on the
breakthrough curve. This phenomenon will be given particular attention since the tracer held in
the geologic formations would tend to result in an underestimation of effluent flux and an over-
estimation of travel time.

Performing the analysis described in the previous paragraph is an involved process, and due to its
complexity, numerical modeling will be the primary interpretation method. The numerical
modeling will be used to evaluate preferential flow paths and sorption. Using the USGS
groundwater flow model code MODFLOW and the transport model code MT3D, simulations
will be run to investigate those hydrogeologic factors that appear to most dominate and influence
the breakthrough curve. The goal will be to produce a groundwater flow and transport model of
the LWRF and nearshore area that produces a simulated breakthrough curve that best matches
the measured curve. Particular attention will be given to ensuring the modeled parameters are
realistic based on the documented geology of the area.

The results of the breakthrough curve analysis and the transport modeling will provide the
overall transit time and the average rates of long distance flow. These will be compared to the
immediate discharge rates determined by radon and radon monitoring (radiogenic grow-in and
decay), as well as those measured physically by current meter. Any conflicts between these
independent methods will addressed and the final conclusions modified as necessary to provide
the best estimate of effluent travel time and flux. All these will provide flow rates, and our stable
isotope geochemistry will be used to help provide reasonable estimates of the volumetric
proportion of effluent wastewater within the total amount of groundwater discharge flow.

The results of these interpretations, the results of the field efforts through December 31, 2012,
and the monitoring well sampling will be documented in a final project report due in draft form
no later than April 15, 2013. Thirty days will be allowed for comments by the stake holders and a
final report addressing stakeholder comments will be delivered no later than June 30, 2013.
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Table 1. The groundwater temperature and fluorescent dye concentrations in samples collected
from the Starwood Resorts Wells at Kaanapali, Maui on 7/31/12. This sampling event showed
elevated temperatures in four of the five wells, trace concentrations of FLT in two wells, a
significant concentration of this dye in Well 6, and elevated fluorescence in the SRB wavelength
in two wells.

Sample 1 Sample 2

Well Date  Temp. Depth to Total FLT SRB FLT SRB
Water Depth

("C)  (ftbtoc)  (ftbtoc) (ppb)  (ppb)  (ppb) (ppb)

Well2 7/31/12  28.6 16.31 22.83 0.15 0.09 0.04 0.06
Well3  7/31/12  26.5 9.97 21.00 0.07 0.02 0.09 0.01
Well4  7/31/12 269 7.71 21.30 0.09 0.03 0.09 0.03
Well 5 7/31/12  24.2 13.94 17.20 0.20 0.04 0.12 0.03
Well6 7/31/12  28.2 23.65 32.00 0.05 0.07 4.59 0.03

ft btoc — feet below top of casing
ppb — parts per billion

In Well 2, there was a low level concentration of FLT in Sample 1, and there was possibly a low
concentration of SRB in Sample 1 and 2. In Well 5, there was a low level concentration of FLT
in Sample 1. In Well 6, FLT was present in Sample 2, and SRB was possibly present in Sample
1.
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Figure 1. The synchronous scans in this graph compare the wavelength spectrum of a 1 ppb SRB
calibration solution to that of samples collected from Starwood Resort monitoring wells. The
calibration solution has a fluorescence peak at an emission wavelength of 580 nm, while the
peaks for the well samples are at about 570 nm, 10 nm shorter than that of the calibration
solution. The AA used was 20 nm. This graph also shows that the fluorescence of the first
sample collected from Well 2 had fluorescence in the FLT wavelength (510 nm) that was
elevated above baseline as defined by the 1 ppb SRB solution prepared in the laboratory.
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Budget Narrative
Salary and Wages

Dr. Craig Glenn — is an expert in submarine groundwater discharge investigations using all of the
methods employed by this study. As the team leader he will supervise the continuing
field and laboratory effort, oversee the design of the spatial sampling program, coordinate
and lead stakeholder update meetings, and oversee the writing of the addendum report.
No funding is requested for Dr. Glenn.

Robert Whittier — is a hydrogeologist and tracer test technician. He will be responsible for the
sampling the wells, analyzing the samples for dye content, and screening the submarine
spring samples for DA-SRB. He will also be doing the test interpretation under the
supervision of Dr. El-Kadi. Mr. Whittier’s regular salary is $3,956 and two months of
funding are requested.

Fringe

The fringe benefit rate for Robert Whittier is 44.21%.

Travel

Funds of $1500 are requested to support the field sampling activities.

Other Direct Costs (ODC)

ODC:s include basic sampling supplies (disposable bailers and hydrasleeves, and sample
containers) and shipping of samples.

Indirect Cost Rate

The Indirect Cost Rate is 15.8% percent of salary and fringe costs (Environmental Health
Administration federal pass through).
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BUDGET

LAHAINA TRACER STUDY - PHASE II-MOD 4

BUDGET
February 15, 2013 to June 30, 2013

. Task | Task Task
PI: Dr. Craig Glenn 3 9 10 Total
A. SENIOR PERSONNEL rate
1. Glenn (0.00 month reg) 44.21% $0 $0 $0 $0
TOTAL SENIOR PERSONNEL 50 50 $0 $0
B. OTHER PERSONNEL
1. Whittier (2.0 mos reg) 44.21% | $1,978 | $1,978 | $3,956 | $7,912
Total - Other Personnel 31,978 | 81,978 | $3,956 | $7,912
Graduate Students (none)
Total - Graduate Students
Undergraduate Students (none)
Total - Undergraduates
TOTAL SALARIES & WAGES $1,978 | 81,978 | $3,956 | $7,912
C. FRINGE BENEFITS $874 $874 | $1,749 | $3,497
TOTAL SALARIES, WAGES & FRINGE $2,852 | 82,852 | $5,705 | $11,409
D. EQUIPMENT
E. TRAVEL $1,500 $0 $0 | $1,500
F. OTHER DIRECT COSTS
1. Material and Supplies and Shipping $850 $0 $0 $850
2. $0 $0 $0 $0
Total Other Direct Costs 3850 $0 $0 $850
G. TOTAL DIRECT COSTS $5,202 | 32,852 | $5,705 | $13,759
H. INDIRECT COSTS* $451 $451 $901 | $1,803
I. TOTAL DIRECT + INDIRECT COSTS $5,653 | 33,303 | $6,606 | $15,562

*15.8% of direct salaries & fringe benefits
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